This paper presents several new additions and changes to the subfamily Amblyseiinae of New Zealand. Amblyseius lentiginosus Denmark & Schicha, 1974 is newly recorded in New Zealand and its males and females are redescribed in detail. Amblyseius obtusus was recollected and a revised key to New Zealand species of Amblyseius is provided. Proprioseiopsis lenis (Corpuz & Rimando, 1966 ) is reported from New Zealand for the first time and its females are described in detail. A key to New Zealand species of Proprioseiopsis is also included. A rare species, Phytoscutus acaridophagus (Collyer, 1964) , was rediscovered and its males and females are redescribed in detail. Three species, two in Amblyseius and one in Proprioseiopsis, are transferred to the genus Graminaseius: G. bidibidi (Collyer, 1964 ) comb. nov., G. martini (Collyer, 1982) comb. nov. and G. exopodalis (Kennett, 1958 comb. nov. Graminaseius has not been previously recorded in New Zealand.
Introduction
The family Phytoseiidae in New Zealand has been reasonably well studied, with 35 species in 13 genera recorded (Collyer 1982; Minor 2008; Sirvid et al. 2011; this study) . The majority of these species belong to four genera: Amblyseius (4 spp.), Neoseiulus (8 spp.), Neoseiulella (8 spp.) and Typhlodromus (5 spp.). In this paper, we add new records to the New Zealand fauna and provide detailed redescripitons of three species.
Amblyseius lentiginosus Denmark & Schicha, 1974 has previously only been reported from Australia (Demite et al. 2018) . It was recently collected in New Zealand (North Island). We herein provide a redescription of both sexes and we compared our specimens with type material from Australia. We also provide an updated key to the New Zealand species of Amblyseius.
Proprioseiopsis lenis (Corpuz & Rimando, 1966) has previously been reported from Australia, Philippines (original description) and Thailand (Demite et al. 2018) . We present the first report of this species from New Zealand with a detailed redescription of its females. We also provide a key to the New Zealand species of Proprioseiopsis.
The genus Phytoscutus is represented in New Zealand by a single species, P. acaridophagus (Collyer, 1964) (Sirvid et al. 2011 ). It was originally described based on a male specimen by Collyer (1964) who followed Pritchard & Baker's classification system and placed it in the genus Iphiseius. Two years later Collyer (1966) described the females and kept the species in Iphiseius. Yoshida-Shaul & Chant (1997) transferred the species to Phytoscutus and redescribed the female based on a "paratype female" designated by Collyer (1966) . Walter (1999) provided a diagnosis of the species based on three females collected from Queensland and Victoria, Australia, and discussed the prey specialisation of some species of Phytoscutus. Recently, we obtained two fresh females and re-examined some specimens of Collyer. Here we redescribe the males and females according to the latest standards. Denmark & Schicha, 1974 .
TABLE 1. Comparative measurements (in micrometres) of females of Amblyseius lentiginosus

Characters
Original description by Denmark & Schicha (1974) Paratype examined (this study) NZ material (this study) ; 374 (360-409) long, 220 (203-232) wide at level of setae s4, bearing 17 pairs of smooth setae except Z4 and Z5 (slightly barbed), all minute except j1, j3, s4, Z4 and Z5; j3 slightly longer than j1, extending beyond bases of z2; s4 extending beyond bases of Z1; Z5 whip-like and apically blunt, approximately twice as long as Z4; lateral setae r3 and R1 smooth, on soft membranous cuticle lateral to dorsal shield, r3 at level of z4. Twelve pairs of visible lyrifissures (id1, id4, id6, idl1, idl3, idl4, idla, is1, idm2, idm3, idm4 and idm6) and seven pairs of gland openings (gd1, gd2, gd4, gd5, gd6, gd8 AMBLYSEIINAE OF NEW ZEALAND Zootaxa 4658 (2) © 2019 Magnolia Press · 205 and gd9) present on dorsal shield. Muscle marks visible, mainly between j3 and J2. Peritremes extending forward beyond bases of j1. Lengths of setae: j1 33 (31-37), j3 54 (51-56), j4 5 (4-6), j5 3 (3-4), j6 6 (5-8), z2 8 (6-10), z4 7 (6-8), z5 4 (4-5), s4 90 (85-100), J2 6 (6-7), J5 9 (7-10), Z1 7 (6-9), Z4 125 (114-134), Z5 197 (186-210) , S2 8 (6-9), S4 8 (8-9), S5 7 (5-8), r3 15 (14-16), R1 11 (9-14). Ventral idiosoma (Figs 1B, Plate 2B). Sternal shield smooth, 64 (62-66) long, 82 (81-83) wide, faintly striated at lateral margins, bearing three pairs of setae (st1, st2 and st3) and two pairs of lyrifissures (iv1 and iv2); iv1 posterior to st1, iv2 anterior to st3; st4 and iv3 on metasternal platelets. Genital shield smooth, distance between st5-st5 100 (91) (92) (93) (94) (95) (96) (97) (98) (99) (100) (101) (102) (103) (104) (105) (106) (107) (108) (109) (Fig. 1D , Plate 1B, Plate 2D): major duct moderately expanded and membranous; minor duct not visible; cervix tube-like, stout, 22 (20-24) long.
Spermatheca
Gnathosoma. Chelicera (Fig. 1C , Plate 1A, Plate 2C) with movable digit 37 (35-38) long, bearing three teeth, fixed digit bearing 8-9 stout teeth (two teeth off-set distally plus 6-7 teeth along main axis); pilus dentilis 9 (8-11) long. Legs (Fig. 2 , Plate 1C). , chaetotaxy (coxa to basitarsus): 0-0/0-0/2-0; 1-0/1-0/2-1; 2-3/1-3/3-2; 2-2/1-2/1-2; 3-1/1-2/1-2; 0-0/0-0/0-0. Genu and tibia each with a macroseta. ; chaetotaxy: 0-0/1-0/1-0; 1-0/1-0/1-1; 1-3/2-2/1-1; 2-2/0-2/0-1; 1-1/1-1/2-1; 1-1/0-1/0-1. Genu and tibia each with a macroseta. ; chaetotaxy: 0-0/1-0/1-0; 1-0/1-0/1-1; 2-1/0-2/0-1; 1-1/0-2/1-2; 1-1/1-1/1-2; 1-1/0-0/1-1. Genu and tibia each with a macroseta. Leg IV 419 (419-459); chaetotaxy: 1-0/0-0/0-0; 1-0/1-0/2-1; 1-1/0-2/1-1; 1-1/1-2/1-1; 1-1/1-1/1-1; 0-1/1-1/1-0. Genu, tibia and basitarsus IV each with a blunt-tipped macroseta, 111 (105-117), 86 (74-97), 69 (69-82) long, respectively.
Adult male (n=2). Dorsum (Fig. 3A) . Dorsal shield smooth, nearly oval; 301 (297-306) long, 190 (190-191) wide between s4; bearing 19 pairs of setae, all smooth except Z4 and Z5 (slightly barbed), Z5 whip-like and apically blunt, Z5>Z4>s4>j3>j1. Lateral setae r3 and R1 smooth, on dorsal shield; bearing seven pairs of visible lyrifissures (id2, id4, id5, idm2, idm3, idm5 and idl3) and six pairs of gland openings (gd1, gd2, gd4, gd5, gd6 and gd9) . Muscle marks visible, mainly between j3 and J2. Peritremes extending forward to bases of j1. Lengths of setae: j1 23 (22-24), j3 44 (42-45), j4 4 (4-5), j5 5, j6 6, z2 8 (7-8), z4 7(5-7), z5 5 (4-5), s4 73 (73-74), J2 7 (6-7), J5 8 (8-9), Z1 8 (8-9), Z4 98, Z5 152, S2 10 (9-12), S4 6, S5 7, r3 14 (13-16), R1 9. Gnathosoma (Fig. 3C ). Spermatodactyl L-shaped, small with round heel and straight foot. Denmark & Schicha 1974; Schicha 1977; James & Whitney 1993; Whitney & James 1996; Demite et al. 2018) ; New Zealand: Auckland, Hamilton, Nelson, Tasman (this paper).
Remarks. We found that Collyer's voucher specimens of Amblyseius perlongisetus Berlese, 1916 were consistent with A. lentiginosus Denmark & Schicha, 1974 . This paper presents new descriptions of gland openings and lyrifissures on the dorsal shield, and of legs I-III. This species was originally described from apple trees in New South Wales, Australia (Denmark & Schicha 1974) . Schicha (1977) further illustrated the larval and nymphal stages. It is one of the common phytoseiid species on grapevines in temperate southern Australia (James & Whitney 1993; James 1996), and O'Dowd (1994) Collyer (1982) have since been transferred to other genera of Phytoseiidae (Minor 2008; Sirvid et al. 2011) . Based on the direct examination of the type specimens, we here transfer two species previously known as Amblyseius to Graminaseius: Graminaseius bidibidi (Collyer, 1964) comb. nov. and A. martini (Collyer, 1982) comb. nov.
Amblyseius obtusus was recorded in New Zealand by Lamb (1952) , followed by Spain & Luxton (1971) and Sirvid et al. (2011) , but overlooked by Collyer (1964; 1982) and Minor (2008) . We examined an adult female specimen of this species that had been recently recovered from a sticky board inside a honey bee (Apis mellifera) hive on 30 August 2013 (T13_02950) and deposited in the Plant Health & Environment Laboratory, Auckland, New Zealand.
Most specimens previously identified as Amblyseius largoensis in NZAC are actually A. herbicolus according to the broadened concept of A. largoensis by Collyer (1982) . More detailed data will be presented in a separate paper on the ontogeny of A. herbicolus. Phytoscutus Muma, 1961: 275. Type species: Phytoscutus sexpilis Muma, 1961. Phytoscutus acaridophagus (Collyer, 1964) Iphiseius acaridophagus Collyer, 1964 : 644. Iphiseius acaridophagus.-Collyer, 1966 Moraes et al., 1986 . Phytoscutus acaridophagus.-Yoshida-Shaul et al., 1997 Walter, 1999: 99. 
Genus Phytoscutus Muma, 1961
Redescription
Adult female (n=3). (Collyer, 1964 Dorsum (Fig. 4A , Plate 3A). Dorsal shield nearly rounded, 422-492 long, 315-390 wide at level of setae s4; jigsaw-like reticulation present between j6 and Z4, S5 and J5, and marginal areas. Sixteen pairs of setae present on dorsal shield, all smooth except s4, Z4 and Z5 (barbed), z4, s4, S2, Z4 and Z5 longer than others. Lateral setae r3 and R1 smooth, on soft membranous cuticle lateral to dorsal shield, r3 at level of z2. Eleven pairs of visible lyrifissures (id1, id2, id4, id6, idx, idl4, idla, is1, idm1, idm2 and idm4) and four pairs of gland openings (gd4, gd6, gd8 and gd9) present on dorsal shield. Muscle marks visible, mainly in podosomal areas between j3 and j6. Peritremes extending forward and reaching j1. Ventral idiosoma (Figs 4B, Plate 3B). Sternal shield 20 long, 81 (81-83) wide, laterally reticulated, anterior margin strongly and irregularly emarginated between first pair of sternal setae (st1), extending to level of lyrifissures (iv1); posterior margin of sternal shield concave; two pairs of attenuate setae (st1, st2) and one pair of lyrifissures (iv1) on sternal shield; iv2 adjacent to posterior margin of sternal shield, st3 on soft cuticle, st4 and iv3 on metasternal platelets. Lengths of setae: st1 27 (26-30), st2 24 (23-24), st3 21 (20-26), st4 21 (21-24). Genital shield mostly reticulate, 168 (156-177) long, 111 (111-122) wide at level; length of setae st5 24 (23-26). Three horizontal sclerites present between genital and ventrianal shields; a pair of small metasteranal platelets between ZV1 and ZV2. [227] [228] [229] [230] [231] [232] [233] [234] [235] [236] [237] [238] [239] wide at level of ZV2, approximately subquadrate (although weakly tapered and rounded posteriorly), distinctly reticulated, a pair of marginal muscle marks situated lateral to anus, with three pairs of pre-anal setae (JV1, JV2 and ZV2; JV3, ZV3 absent) and a pair of small circular gland openings gv3 posteromedial to JV2, distance gv3-gv3 38 (36-39). Three pairs of setae (ZV1, JV4 and JV5) and three pairs of lyrifissures on soft cuticle surrounding ventrianal shield; JV1 inserted at anterior margin of ventrianal shield. Primary metapodal platelets 45 (42-47) long, 8 (8-9) wide, secondary metapodal platelets 5 (3-6) long, 3 (2-3) wide.
TABLE 2. Comparative measurements (in micrometres) of females of Phytoscutus acaridophagus
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Zootaxa 4658 (2) © 2019 Magnolia Press · 213 Spermatheca (Fig. 4D, Plate 3C) : major duct narrow, thin, membranous; minor duct not visible; cervix long, dilated basally at junction with atrium, narrowing to form a neck before flaring distally at junction with membranous vesicle, 39 (32-42) long.
Gnathosoma. Chelicera (Fig. 4C ) with movable digit 26 long, bearing six teeth, fixed digit 23 (20-24) long, bearing two visible teeth.
Legs (Fig. 6 , Plate 3D). , chaetotaxy (coxa to basitarsus): 0-0/1-0/1-0; 1-1/1-0/1-1; 3-3/2-2/1-1; 2-3/1-2/0-2; 2-2/1-3/1-1; 0-0/0-0/0-0 respectively. Femur I with three slender macrosetae; genu I with four long and blunt-tipped macrosetae; tibia I with three long and blunt-tipped macrosetae. ; chaetotaxy: 0-0/1-0/1-0; 1/1-1/1-0; 3-0/1-3/1-2; 0-2/0-2/1-2; 1-1/1-1/1-1; 0-1/1-1/1-0. Femur II with one blunt-tipped macroseta; genu II with four blunt-tipped macrosetae; tibia II with three stout macrosetae; basitarsus II with two stout macrosetae. Leg III 372 (371-377); chaetotaxy: 0-0/1-0/1-0; 1-1/1-0/2-0; 1-2/1-1/0-1; 1-2/0-2/0-1; 1-1/1-2/1-1; 1-1/0-1/0-1. Femur III with four blunt-tipped macrosetae; genu III with five blunt-tipped macrosetae; tibia with three stout macrosetae; basitarsus III with two blunt-tipped macrosetae. Leg IV 492 (474-516); chaetotaxy: 0-0/1-0/0-0; 1-1/1-0/2-0; 0-2/1-1/1-0; 1-2/0-2/1-1; 1-1/0-2/1-1; 1-1/0-1/0-1. Genu IV with four blunt-tipped macrosetae, tibia IV with four blunt-tipped macrosetae, basitarsus IV with two blunt-tipped macrosetae (Plate 3D). Adult male (n=1). Dorsum (Fig. 5A, Plate 4A ). Dorsal shield nearly rounded, 390 long, 308 wide between s4, with jigsaw-like reticulation between j6 and Z4, S5 and J5; with distinct reticulation on lateral areas; bearing 18 pairs of setae, all smooth except s4, Z4 and Z5 (barbed), Z5>Z4>s4>S2. Lateral setae r3 and R1 smooth, on soft membranous cuticle lateral to dorsal shield, r3 at level of j4, R1 usually under dorsal shield on mounted specimen; bearing nine pairs of visible lyrifissures (id1, id6, idl1, idl4, idla, idm2, idm3, idm4 and idm5) and three pairs of gland openings (gd2, gd4 and gd8). Muscle marks visible, mainly on podosomal areas between j3 and j6. Peritremes extending forward to bases of j1. Lengths of setae: j1 15, j3 26, j4 14, j6 21, z2 32, z4 39, z5 9, s4 131 J2 33, J5 8, Z1 18, Z4 126 Z5 144 , S2 38, S4 18, S5 17, r3 8, R1 11.
Ventral idiosoma (Fig. 5B , Plate 4B). Sternogenital shield reticulated throughout, anterior margin strongly and squarely emarginated between first pair of sternal setae; posterior margin nearly straight, bearing five pairs of attenuate setae (st1, st2, st3, st4 and st5) and three pair of lyrifissures (iv1, iv2 and iv3), shield 119 long from middle of anterior margin to posterior margin, 90 wide. Lengths of setae: st1 24, st2 20, st3 17, st4 18, st5 32. Ventrianal shield approximately subquadrate (although weakly tapering and rounded posteriorly), anterior margin with a medial flange, reticulated throughout, 239 long, 203 wide (at widest level), with three pairs of pre-anal setae (JV1, JV2 and ZV2; JV3 and ZV3 absent), a pair of para-anal seta (pa) and a postanal seta (po); one pair of small pores on anterior margin of ventrianal shield, another pair of small pores on lateral margin level with JV1. A pair of small circular gland openings (gv3) posteromediad of JV2, distance gv3-gv3 27. Setae JV5 on cuticle surrounding ventrianal shield. Lengths of setae: JV1 41, JV2 45, ZV2 14, JV5 15. Gnathosoma (Fig. 5C, Plate 4C ). Spermatodactyl L-shaped, small, with round heel and straight foot. (Corpuz & Rimando, 1966) .
Characters
Original description by Corpuz & Rimando, 1966 Proprioseiopsis sullivani Schicha & Elshafie, 1980 NZ material (this study) Dorsum (Fig. 7A , Plate 5A). Dorsal shield smooth, with sparse lateral striation, nearly oval, with waist at level of R1; 357 (344-364) long, 220 (209-232) wide at level of setae s4, bearing 16 pairs of smooth setae, except Z5 slightly barbed, with 16 pairs of setae, five pairs long (s4, z2, z4, Z4, Z5) but others minute (Fig. 7A) ; s4 longer than other pronotal setae, j3 slightly longer than j1, reaching base of j1; z2 longer than z4, more than half as long as distance between z2 and z4; Z5 longest dorsal setae, less than twice as long as Z4. Lateral setae r3 and R1 smooth, on soft membranous cuticle lateral to dorsal shield, r3 at level of z4. Sixteen pairs of lyrifissures visible (id1, id2, id4, id6, idl1, idl3, idl4, idla, is1, idm1-6 and idx) and six pairs of gland openings (gd2, gd4, gd5, gd6, gd8 and gd9) present on dorsal shield. Muscle marks visible, mainly between j1 and Z4. Peritremes extending forward and reaching base of j1. Lengths of setae: j1 21 (20-21), j3 28 (25-30), j4 5 (5-6), j5 5 (4-6), j6 7, z2 15 (14-16), z4 10, z5 5 (4-5), s4 58 (57-61), J5 10 (8-11), Z1 8 (7-8), Z4 77, Z5 121 (117-124), S2 9 (9-10), S4 10 (9-11), S5 10 (8-12), r3 13 (10-15), R1 10 (9-12).
Ventral idiosoma (Fig. 7B , Plate 5B). Sternal shield slightly reticulated, 72 (70-73) long, 77 wide at level of st2, middle of anterior margin concave, posterior margin straight, bearing three pairs of setae (st1, st2 and st3) and two lyrifissures (iv1 and iv2); iv1 posterior to st1, iv2 anterior to st3; st4 and iv3 on metasternal platelets. Genital shield smooth, anterior of shield faint, posterior margin slightly narrower than the ventrianal shield, bearing a pair of setae st5 and three pairs of genital sigillae, distance between st5-st5 70 (69-72), a pair of poroids between st5 and ZV1. Lengths of setae: st1 30 (29-30), st2 27 (27-28), st3 24 (24-25), st4 24, st5 25 (23-26) . A series of horizontal sclerites present between genital and ventrianal shields, a pair of genital sigillae located at anterior corners of shield.
Ventrianal shield reticulate (Plate 5E), 113 (111-116) long, 96 (94-99) wide at level of ZV2, approximately pentagonal, with three pairs of pre-anal setae (JV1, JV2 and ZV2) and a pair of pores gv3 mediad to JV2, distance gv3-gv3 16; four pairs of setae (ZV1, ZV3, JV4 and JV5) and four pair of lyrifissures on soft cuticle surrounding ventrianal shield; JV1 at anterior margin of ventrianal shield. Lengths of setae: JV1 16 (15-17), JV2 17 (16-17), JV4 14, JV5 71 (66-77), ZV1 15 (14-16), ZV2 16 (16-17), ZV3 13 (13-14). Primary metapodal platelets 13 (12-14) long, 2 (2-3) wide, secondary metapodal platelets 13 (12-25) long, 4 (3-4) wide. (Fig. 7C , Plate 5D): atrium large, incorporated into base of calyx, major duct faint, long and slightly narrower than atrium; minor duct slender; cervix shallow cup-shaped, 5 (5-8) long.
Spermatheca
Gnathosoma. Chelicera (Fig. 7D , Plate 5C) with movable digit 30 (29-30) long, bearing one tooth, fixed digit 35 (30-35) long, bearing 8-9 teeth, pilus dentilis 6 long and located between fourth and fifth teeth.
Legs (Fig. 8) . , chaetotaxy (coxa to basitarsus): 0-0/1-0/1-0; 1-1/2-0/0-1; 2-3/2-2/1-2; 2-2/1-2/1-2; 2-2/1-2/1-2; 0-0/0-0/0-0 respectively. ; chaetotaxy: 0-0/1-0/1-0; 1-0/1-0/1-1; 1-2/1-1/1-1; 1-2/1-2/0-1; 1-1/1-2/1-1; 1-1/0-1/0-1. Genu with one macroseta, 24 (23-24) long. ; chaetotaxy: 0-0/1-0/1-0; 1-1/1-0/1-1; 1-2/1-1/0-1; 1-2/1-2/0-1; 1-1/1-2/1-1; 1-1/0-1/0-1; Genu with one macroseta, 24 (24-25) long. ; chaetotaxy: 0-0/1-0/0-0; 1-1/1-0/1-0; 1-2/1-1/0-1; 1-2/1-2/0-1; 1-1/1-2/1-0; 1-1/0-1/0-1. Genu, tibia and basitarsus each with one stout and blunt-tipped macroseta, Sge IV 49, Sti IV 31 (29-31), St IV 61 (61-64). 
